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, $P$ – .
.
$P$ , $P$
$\mathrm{Z}_{P}$ , $\mathrm{Q}_{p}$ . , , $\mathrm{Z}$ , $\mathrm{Q}$ ,
. .
C , , , .








, $\mathrm{Q}(\mu_{p^{n+1}})$ $\mathrm{B}_{n}$ $\mathrm{G}\mathrm{a}1(\mathrm{B}_{n}/\mathrm{Q})=\mathrm{Z}/p^{n}\mathrm{Z}$
. $n\geq 1$ $\dot{\mathrm{B}}_{n}$
$\mathrm{B}_{\infty}=\bigcup_{n=1}^{\infty}\mathrm{B}n$ . $\mathrm{B}_{\infty}$ $\mathrm{Q}$ , $\mathrm{G}\mathrm{a}1(\mathrm{B}_{\infty}/\mathrm{Q})=$
$\lim(\mathrm{Z}/p^{n}\mathrm{Z})\cong \mathrm{Z}_{P}$ .
$arrow.\cdot-n$
$I_{\mathrm{i}}$ , $I\mathrm{C}’$ $\mathrm{B}_{\infty}$ $I\dot{\mathrm{t}}_{\infty}^{r}$ $\langle$ : $I\mathrm{f}_{\infty}=K\mathrm{B}_{\infty}$ .
$\Gamma=\mathrm{G}\mathrm{a}1(Ii_{\infty}’/I\iota’)$ $\mathrm{Z}_{p}$ , $\mathrm{Z}_{\rho}$
. $I\mathrm{t}_{\infty}’$ $I\mathrm{L}^{r}$ Zp (cyclotomic $\mathrm{Z}_{p}$extension)
. ( Zp (basic $\mathrm{Z}_{p}$extension) . ) $\mathrm{B}_{\infty}$ $\mathrm{Q}$
Zp . $\mu_{p}\subset I1’$ $IC_{\infty}= \bigcup_{n=1}^{\infty}I_{1}’(\mu p^{n})$
. $\Gamma_{n}$ $(\Gamma : \Gamma_{n})=p^{n}$ $\Gamma$ ( –
) , $Ii_{n}’$ $\Gamma_{n}$ . $\mathrm{c}_{7}\mathrm{a}1(I\mathrm{i}’n/I\mathrm{c}’)=\Gamma/\Gamma_{n}\cong \mathrm{Z}/p^{n}\mathrm{Z}$
, $?1?\geq?$? $Ii_{n}’$ $I\mathrm{c}_{m}’$ .
$C_{n}$ , $A_{n}$ $C_{n}$ $P$ (Sylow $P$
) . $\wedge 4_{n}$ $P$ $\mathrm{z}_{p}\text{ }$ .
29
$\mathrm{G}\mathrm{a}1(ICn/I\mathrm{C}’)=\mathrm{r}/\Gamma_{n}$ $A_{n}$ , $A_{n}$ $\mathrm{Z}_{p}[\Gamma/\Gamma_{n}]$
.
( $\mathrm{z}_{p}1\mathrm{r}/\Gamma_{n}]$ $\Gamma/\Gamma_{n}\text{ }\mathrm{z}_{p}\text{ _{})}$ .
, $n$ $A_{n}$ ,
$n$
$A_{\dot{n}}$ – . ,
: $\uparrow n\geq n$ $N_{m,n}$ : $I1_{m}’arrow IC_{n}$
$A_{m}arrow A_{n}$ $\{A_{n}|n\in \mathrm{N}\}$
( , compatible ).




$\Gamma$ $(\mathrm{Z}_{p}\text{ })$ . $n$
$A_{n}$ – , $\mathrm{Z}_{P}[[\Gamma]]$ $X$ ,
. .... $\cdot=$. $\cdot$
, $X$ $\mathrm{Z}_{p}[1\Gamma]1$
. , , $X$
,
. , , $X$
. . ,
$\mathrm{z}_{P}.[[\mathrm{r}]]$ ,
, $\mathrm{Z}_{p}\text{ ^{ }}$– $\mathrm{Z}_{\mathrm{p}}[1T]]$ , Serre
. , .
, $\Lambda=\mathrm{z}_{p}[[T||$ . A 2 , $P$
$T$ $(p, T)$ .
( $[\mathrm{W}\mathrm{a}$ , Theorem 7.1]).
2.1 $\gamma_{0}$ $\Gamma$ . , $\gamma_{0}\in\Gamma$ $1+T\in\Lambda$
, $\mathrm{Z}_{p}[[\Gamma]]$ A ( ) .
, $\gamma_{0}$ $\Gamma$
$\Gamma$ – , . $\Gamma$ $\gamma 0$
, $\cdot$ , , $\gamma 0$ –
, $\mathrm{Z}_{p}[[\Gamma]]$ A .
[Wa, \S 7.1-] ,
$\mathrm{a}\mathrm{e}\backslash \backslash$’ . $\Gamma/\Gamma_{n}\cong \mathrm{Z}/p^{n}\mathrm{Z}\cong U/U^{p^{n}}$ ( ,
$U=1+_{P}\mathrm{z}_{p}=$ { $.x\in \mathrm{Z}_{\rho}|x\equiv 1$ (nlod $P)$ } $)$ , $\mathrm{Z}_{p}[\Gamma/\Gamma_{n}]\cong$





, A A .
, A
, . 4 ,
.
4 A , 5 $P$ $L$
– . $k$ $\mathrm{Q}_{p}$
, $\mathcal{O}=\mathcal{O}_{k}$ . $\Lambda_{\mathcal{O}}=\mathcal{O}\iota[\tau 11\cong\Lambda\otimes_{\mathrm{Z}_{\rho}}\mathcal{O}$ , AO
. $k=\mathrm{Q}_{p}$ $\mathcal{O}=\mathrm{Z}_{\rho}$ ? $\Lambda_{Q}=\Lambda_{\mathrm{Z}_{p}}=\Lambda$
.
, . O $\pi$ – , . $\pi$
O $(\pi)$ O ,






3.1 $f(\dot{T})\neq 0$ , $f(T)\text{ }\mu$ $\mu(f)$ $\lambda$ $\lambda(f)$
.
$\mu(f)$ $=\cdot \mathrm{n}\mathrm{u}\mathrm{a}\mathrm{x}${,$?l\geq 0|\pi^{m}|a_{k}$ for all $- k$ }
$\lambda(f)$ $=$ $\mathrm{n}\mathrm{l}\mathrm{i}\mathrm{n}\{k\geq 0|\pi^{\mu\langle f)+}1|_{\text{ ^{}b}k}\}$
, $\mu(f)\geq 0$ , $\lambda(f)\geq 0$ . ,
$\mu(f)=\lambda(f)=0\Leftrightarrow a_{0}\in \mathcal{O}^{\mathrm{x}}\Leftrightarrow f(T)\in\Lambda_{\mathcal{O}^{\mathrm{X}}}$
.
$\Lambda_{\mathcal{O}}$ , distinguished polynomial
.
32 $P(T)\in \mathcal{O}[T]$ distinguished polynomial , $P(T)$
, $P(T)=T^{n}+b_{n-1}T^{n-1}+\cdots+b_{0}$ ,
$\pi|b_{k}$. $(k=0,1, \cdots, n-1)\text{ }$ .
distinguished polynomial [Wa, \S 7.1]
.
31
$P$ Weierstrass , Ao
( $[\mathrm{Y}\mathrm{V}\mathrm{a}$, Theorem 7.3]).
33 $f(T)\in\Lambda \mathit{0},$ $f(T)\neq 0$ .
, $\mu\geq 0$ , distinguished polynomial $P_{f}(T)\in \mathcal{O}[T]$ ,
$U_{f}(T)\in\Lambda \mathit{0}^{\mathrm{x}}$ – ,
$f(T)=\pi^{\mu}P_{f}(T)U_{f(}T)$
.
, $\mu=\mu(f),$ $\deg Pf(\tau)=\lambda(f)$ .
$\Lambda_{\mathcal{O}}$ ( $[\mathrm{W}\mathrm{a}$ , Proposition 13.9]).
3.4 $\Lambda_{\mathcal{O}}$ – .
1. $\{0\}$
$\mathit{2}$ . $(\pi)$
3. $(P(T))$ : $P(T)\in \mathcal{O}[\tau]$ O distinguished polynomial.
4. $(\pi, T)$
.
4. $\mathrm{A}_{\mathcal{O}}$ – ) , $\mathrm{A}_{\mathcal{O}}/(\pi, T)\cong F(k$
) .
2. , 3. $\Lambda \mathit{0}$ 1 ,
: $\Lambda_{\mathcal{O}}/(\pi)\cong F[[\tau]1$ , $F$




, Ao 2 , .
, , (pseudo-isomorphism
$)$ .
$([\backslash \mathrm{V}\mathrm{a}, \S 13.2])$ .
35 $\Lambda \mathit{4},$ $\Lambda’I^{J}$ $\Lambda_{\mathcal{O}}7\mathrm{J}\dot{\mathrm{I}}\text{ }$ . $\Lambda’I’$ (pseudo-isomorphic
.) , Ao $\varphi$ : $\Lambda’Iarrow M’$ $\mathrm{I}_{\mathrm{C}\mathrm{e}\mathrm{r}}’(\varphi)$ $\mathrm{I}\ln(\varphi)$
. , , $M\sim\Lambda l’$
.
32
Ao , $M\sim M’$ $M’\sim M$
. ( , [Wa, \S 13.2, p.272] . )
, torsion AO $\Lambda f,$ $\Lambda/I’$ $M\sim\Lambda ff’$ $M’\sim M$




3.6 1. A $\mathcal{O}$ $E$ elementary Ao . ,
$r,$ $s,$ $t,$ $??l_{i},$ $\uparrow 7j$ $r,$ $s,$ $t\geq 0,$ $m_{i},$ $n_{j}\geq 1$ , $P_{j}(T)\in \mathcal{O}[T]$
distinguished polynomial .
$E=\Lambda_{\mathcal{O}^{\Gamma}}\oplus\Lambda_{\mathcal{O}}/(\pi)i=1lm_{i}\oplus\Lambda_{\mathcal{O}/}(Pj(T)^{n}\mathrm{j})j=1t$
2. elernentary $\mathrm{A}\mathrm{o}$ $E$ , (free rank)












Ao . , $M$
Ao .
1. $\Lambda X$ , $\Lambda f$ Ao
.
2. $\Lambda f$ Ao . ([$\mathrm{W}\mathrm{a}$ , Lemma
13.16] ).
37 $\Lambda^{\mathit{1}}I$ Ao $\Leftrightarrow\Lambda l/(\pi, T)\Lambda f$
.
33
3. Ao , ([$\mathrm{W}\mathrm{a}$ , Theorem
13.12]). Ao .
3.8 $\Lambda f$ Ao . , $M\sim E$
elementary Ao $E$ – .
, $f(T)\in\Lambda_{\mathcal{O}},$ $f(T)\neq 0$ $M=\Lambda_{O}/(f(T))$






4. $\Lambda l$ torsion Ao .
39 AO $\Lambda f$ , .
$(a)\Lambda f$ torsion Ao .
$(b)\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}_{\Lambda_{\mathcal{O}}}(\mathrm{n}f)=0$
$(c)\mathrm{d}\mathrm{i}\mathrm{n}1_{k}$. $M\otimes_{\mathcal{O}}k<\infty$
5. torsion Ao $\Lambda f$ .
(a) $\lambda(\Lambda f)=\mathrm{d}\mathrm{i}_{\mathrm{l}}\mathrm{n}_{k}$. $\Lambda/I\otimes_{\mathcal{O}}k=\deg_{\mathrm{C}\mathrm{h}}\mathrm{a}1^{\cdot}(\Lambda ff)$
$(1\supset)\mathrm{g}\iota(\Lambda’I)=0\Leftrightarrow\dim_{F}\Lambda/I/\pi\Lambda/I<\infty$ : ( $[1\mathrm{V}\mathrm{a}$ , Lennna 1320])
(c) $\mu(fl\phi)=0$ , chal $(\Lambda f)$ $M\otimes_{\mathcal{O}}k$ $T$
– .
6. $\mathcal{O}=\mathrm{Z}_{p}$ ( , $\Lambda_{\mathcal{O}}$. $=\Lambda$. ) , A
$\omega_{n}(T)=(1+T)^{p^{n}}-1$ .
$\langle$ $[\mathrm{W}\mathrm{a}, \S 13.3]$ ).
(a) $|\Lambda f/\omega_{n}(T)\Lambda f|<\infty\Leftrightarrow\Lambda f$ torsion A chal $(M)$ $\omega_{n}(T)$
.
(b) $\Lambda/\omega_{n}(T)\Lambda$ $\mathrm{z}_{p}\text{ }$ & $\mathrm{Z}_{p^{p^{n}}}$ .
(c) $\Lambda C=\Lambda/(p^{m})$ , $|\Lambda f/\omega_{n}(T)\Lambda f|=p^{mp}n$ .
(d) $P(T)$ $\omega_{n}(T)$ distinguished polynomial , $M=$
$\Lambda/(P(T))$ , $n$ $|M/\omega_{n}(T)\Lambda f|=$
$p^{p_{n+\mathrm{C}}}$ . , $\ell=\deg P(T)$ $c$ .
34
42 , Z.p .
,
. $I\mathrm{t}’$ Zp $Ii_{\infty}’$ , $X= \lim_{arrow-}A_{n}$
$n$
, $X$ $\Gamma=\mathrm{c}_{\mathrm{a}}\iota(I\iota_{\infty}’‘/Ii’)$ $X$ A
.
$X$ – : $L_{\infty}$ $I\mathrm{f}_{\infty}$
$p$ . , $X\cong \mathrm{G}\mathrm{a}1(L\infty/I\mathrm{f}_{\infty})$ , $\Gamma$
$X$ $\mathrm{G}\mathrm{a}1(L_{\infty}/I\mathrm{f}_{\infty})$





1. $X$ torsion A ( $1^{\mathrm{w}_{\mathrm{a}}},$ \S 13.3] ).
2. $\mu=\mu(X),$ $\lambda=\lambda(\mathrm{x})$ 4 $X$ $\mu$ , $\lambda$
. ( $[\mathrm{W}\mathrm{a},$ Theorem 13.13]).
4.1 $|A_{n}|=p^{e_{n}}$ $(n\geq 0)$ , $n$
$e_{n}=\mu p^{n}+\lambda n+\nu$




$\mu=0$ $\Leftrightarrow$ X $\mathrm{Z}_{p}\text{ }$
$\Leftrightarrow$ $|A_{n}/pA_{n}|$ ($narrow\infty$ )
$\mathrm{r}$
, $\mu=0$ , $\mathrm{Z}_{p}\text{ }$
$X\cong \mathrm{Z}_{p}\lambda$ \oplus ( $P$ )
.
4. $Ii’=\mathrm{Q}$ , ( $p$ ) $\mu=\lambda=\nu=0$




$n$ $|A_{n}|<\infty$ , 1.
. 1. 3 2. , 3. . $\mathrm{Q}$
1 $\mathrm{B}_{\infty}/\mathrm{Q}$ $P$ 4. .
, $p$ $(\lambda, \mu, \nu)$
$\mathrm{Q}$ .
Z\rho $\mu=0$ . –
, Ferrero-Washington
. ,
43 $Ii’$ $\mathrm{Q}$ , $\mathrm{Z}_{p}\text{ }$ $I\mathrm{f}_{\infty}/IC$
$\mu=0$ .
( $[\backslash \dot{\mathrm{V}}\mathrm{a}$, Theorem 7.15]). $\mu=0$ ,
.
If CM . If CM
, $J$ . $J$ $A_{n}$
, 1 $A_{n}^{+}$ , $-1$
$A_{n}^{-}$ $A_{n}=A_{n}^{+}\oplus A_{n}^{-}$ ( $p$ ).
, $X=X^{+}\oplus X^{-},$ $\mu=\mu^{+}+\mu^{-},$ $\lambda=\lambda^{+}+\lambda^{-}$
.
.
44 1. $\mu^{-}=0\Leftrightarrow\mu=0$ .
2. $\mu^{-}=0$ , Z\rho $X^{-}\cong \mathrm{z}p\lambda^{-}$ .
$I\mathrm{f}^{+}$ $I\dot{\iota}’$ ( , $J$ ) , $\mu^{+},$ $\lambda^{+}$
$K^{+}$
$\mu$ , $\lambda$ . , $\mu^{+}=\lambda^{+}=0$






, , . ,
, . –
36
( $1^{\mathrm{w}_{\mathrm{a}}},$ \S 7.4] ). , [Iw 1] [Iw 4]
.
$F$ , $C$ $F$ . $K^{j}=$
$F(C)$ $C$ $F$ . $I1”$ $F$ –
. ( $C$ $I_{i}’’$ . ) $\overline{F}$ $F$
$I\mathrm{f}_{\infty}’=\overline{F}I\mathrm{f}=\overline{F}(C)$ ( $C$ $\overline{F}$ ) . $P$ $F$
, $X’=T_{p}(\mathrm{J}\mathrm{a}\mathrm{C}(C))$ . , $\mathrm{J}\mathrm{a}\mathrm{c}(c)$ $C$
, $T_{1},(\mathrm{J}\mathrm{a}\mathrm{c}(C))$ Tate . Frob $F$
. Frob $\Gamma’=\mathrm{G}\mathrm{a}1(Ii_{\infty}’’/I\dot{\mathrm{t}}’’)\underline{\simeq}\mathrm{C}_{7}\mathrm{a}1(\overline{F}/F)$ ,
$X’$ .
.
1. $A_{n}’$ $C$ $p^{n}$ torsion , $L_{\infty}’$ $I\mathrm{t}_{\infty}’’$
$p$ . , $\lambda’’$
.
$\cong 1\mathrm{i}\underline{\mathrm{n}}arrow \mathrm{u}A/\cong \mathrm{G}\mathrm{a}1(n./L_{\infty}/Ic’)\infty$
, Frob compatible .




3. Frob $X’\otimes_{\mathrm{Z}_{p}}\mathrm{Q}_{\rho}$ , $\mathrm{c}\mathrm{h}\mathrm{a}\mathrm{I}^{\cdot}(X’)$
$\langle$ . (char$(x’)$ $2g$ Z\rho . )
, char$(X/)$ $C$ $F$ – .
, 2 ,
. CM $Ii’$ . , $T\mathrm{f}’$
$I1’$ , $Ii_{\infty}’’$ $\mathrm{z}_{p}\text{ _{}I}i’\infty$ . $($
$I\mathrm{f}_{\infty}’$
$I\dot{\mathrm{t}}’’$ $\mathrm{Z}_{p}\text{ }$
$\langle$ , ” ” .
. )
,
. $rightarrow$ . ( $I\mathrm{t}’’\infty/I\{’’rightarrow IC_{\infty}/I\mathrm{t}’$ . )
$L_{\infty}’rightarrow L_{\infty}$ , $X’rightarrow X$ .
, $\mu(X)=0$ $X’$ $X$ $\mathrm{Z}_{p}\text{ }\iota’\mathrm{a}$
, $\mu(X)>0$ $X$ $\mathrm{Z}_{p}\text{ }$ $\text{ }$ $\langle$
, $X’$ $X$ . , $\mu(X)=0$
. $X$ $X^{-}$
. , $X’rightarrow X^{-}$ .
, $\mu^{-}(X)=0$ ( $\mu(X)=0$ )





, $\lambda^{-}$ . ( ,
. ) $\Gamma’$ Frob
$\Gamma$
$\gamma 0$ . ( $\Gamma$ $($
Frob ) - .
. )Frob $\mapsto\gamma 0$ $X’\otimes_{\mathrm{Z}_{p}}\mathrm{Q}_{p}rightarrow X^{-}\otimes_{\mathrm{Z}_{p}}$ Qp
, chal $(X/)rightarrow \mathrm{c}\mathrm{h}\mathrm{a}\mathrm{r}(X)$
. , $\mathrm{c}\mathrm{h}\mathrm{a}\mathrm{I}(X’)$ $C$
. ,
, . $p$ $L$
, , $P$ $L$
.
: $P$ $L$
, $\text{ _{}\{^{*}-}$ .
, $\mapsto p$ $L$
, -
.
6 $P$ . L.
$P$
$L$ ,
. [Wa, Chapter 5, Chapter 7]
.
$\chi$ ,n . $\chi$ ( $\text{ }.$ )
.
$L$ $L(s, \chi/)$ ..
$L(s, \chi)=\sum_{n=1}\chi(n)n^{-\mathit{8}}$
. $L(s, \chi/)$ $s$
, ,
$L(1-n, x)=- \frac{B_{n,\chi}}{n}$ $(n\geq 1)$
. , $B_{n,\chi}$ – , Q $\chi$
$\mathrm{Q}(\lambda’)$ . , $L(1-n, \chi)$
. ( [Wa, Chapter 4] . )
$L(1-n, \lambda’)$ $P$ $($
$P$ ). $L(1-n, \lambda/)$ p - $P$ $L$
( $-$ Leopoldt). , , Teichm\"uller
$\omega$ . $\omega$ $P$ , $\omega(a)\equiv a\cdot(\mathrm{m}\mathrm{o}\mathrm{d}_{P})$





( $[\mathrm{W}\mathrm{a}$ , Theorem 5.11]).
6.1 $n\geq 1$ $P$ $L_{p}(s, \chi)$
– .
$L_{p}(1-n, \mathrm{x}/)=(1-\chi\omega-n(p)p-1)nL(1-n, \chi\omega^{-n})$
$\chi/$ ( , $\chi(-1)=-1$ ) $L_{p}(s, \chi)$ (
) $0$ . , $\chi$
( , $\chi(-1)=1$ ) $L_{\rho}(s, \chi)$ $0$





. $\chi$ ( $p$ ) – , $\chi$
,$1l$ $p^{2}$ . , $\chi$
$I\mathrm{f}_{\chi}/\mathrm{Q}$ $P$ tamely rami ed , $\text{ }$ . .
, $\lambda’$ , $\chi$ $P$
, $\lambda’$ 2 $\mathrm{B}_{n}$ .
, $\mathrm{Q}_{p}$ $\lambda’$ O .
( $[\mathrm{W}\mathrm{a}$ , Theorem 7.10]).
’ .
6.2 $\lambda’$ – . ,
$f_{\chi}(T)\in\Lambda_{\mathcal{O}_{\chi}}=\mathcal{O}_{\lambda},[1T]]$
$L_{p}(_{S}, x/)=fx(\kappa_{0}-\mathit{8}1)$
. , $\kappa_{0}$ $n\geq 1$ 1
$p^{n}$ $\zeta_{\mathrm{p}^{n}}$ $\gamma 0^{\cdot}\zeta_{\rho^{n}}=\zeta_{\mathrm{p}^{n}}^{\kappa 0}$ $1+p\mathrm{Z}_{p}$
. .
$\chi$ 62 ,
. [Wa, \S 7.2] .
, $f_{\chi}(T)$ . $\chi$
62 , $m$ $\chi$ , $\tilde{m}$ $m$ $P$
( $\tilde{m}=\uparrow n$ $mp$ ). $\Delta=\mathrm{G}\mathrm{a}1(\mathrm{Q}(\mu\tilde{m})/\mathrm{Q})$ . $n\geq 1$
, $\mathrm{B}_{n}$ 1 $\mathrm{G}\mathrm{a}1(\mathrm{B}_{n}/\mathrm{Q})\cong\Gamma/\Gamma_{n}$
. , $(\mathrm{Z}/\tilde{m}\mathrm{Z})^{\cross}\cong \mathrm{C}_{\mathrm{T}}\mathrm{a}1(\mathrm{Q}(\mu\tilde{m}p^{n})/\mathrm{Q})=\Delta \mathrm{x}(\Gamma/\Gamma_{n})$ .
$a\in(\mathrm{Z}/,\sim?l\mathrm{z})^{\mathrm{X}}$ $\delta(a)\mathrm{x}\gamma_{n}(a)\in\Delta\cross(\Gamma/\Gamma_{n})$ .




$\xi_{n}(\chi)$ $\Gamma/\Gamma_{n}$ , $\chi$ $\mathcal{O}_{\chi}$
([Wa, Proposition 76]). , $\xi_{n}(\chi)\in \mathcal{O}_{\chi}1\Gamma/\Gamma_{n}]$
.
$\xi_{n}(\chi/)$ , $\xi_{n}(\chi)$
. $\xi_{n}(\lambda’)$ Stickelberger element
,
. [YVa, Chapter 6] .
, , $n$
$\xi_{n}(\chi)$ . $n’\geq n$
$\mathcal{O}_{\chi}[\Gamma/\Gamma_{n’}]arrow \mathcal{O}_{\chi}[\Gamma/\Gamma_{n}]$ , $\xi_{n’}(x)\prec\xi-n(\chi)$
([Wa, Proposition 76]). , $\lim_{arrow-}\xi_{n}(\chi)$
$n$
$\mathcal{O}_{\chi}[[\Gamma]]=1\mathrm{i}\underline{\mathrm{n}}arrow x1\mathcal{O}[\Gamma/\Gamma_{n}]$ . $\Gamma$ \mbox{\boldmath $\gamma$}
$n$







, . , [Wa, \S 13.6i
.
$I\mathrm{f}/\mathrm{Q}$ , $\Delta=\mathrm{G}\mathrm{a}1(Ic/\mathrm{Q})$ . , $I\mathrm{f}/\mathrm{Q}$
-p tamely ramffied . , $\Delta$
( ) –
. , Z\rho $I\mathrm{t}_{\infty}’/IC$ , 2 4 A
$X=\mathrm{l}\mathrm{i}\mathrm{n}\mathrm{u}A_{n}$ . , $X$ ( $\Gamma$ ) $\Delta$
$n$
. $X$ \Delta .-
: $\triangle$ $\chi*$ , $\chi*$ $\mathrm{Q}_{\rho}$
$\mathcal{O}_{x’*}$ . $\mathcal{O}_{\chi^{*}}$ $\mathrm{Z}_{p}[\triangle]$ , $\lambda_{\chi*}^{r}=X\otimes_{\mathrm{Z}_{p^{[}}}\Delta$] $\mathcal{O}_{\chi*}$
$\Lambda_{\mathcal{O}}=\Lambda\otimes_{\mathrm{Z}_{p}}\mathcal{O}$ (X\mbox{\boldmath $\chi$} $X$ $\chi*\mathrm{q}\mathfrak{U}\mathrm{o}\mathrm{t}\mathrm{i}\mathrm{e}\mathrm{n}\mathrm{t}$ ).
, $\lambda^{\prime*}$ $\Delta$ , $X\otimes_{\mathrm{Z}_{\rho}}\mathrm{Q}_{p}=\oplus_{\chi*}X_{x*}\otimes_{\mathrm{Z}_{p}}\mathrm{Q}_{\rho}$
, , $\Delta$ , .
$\Delta$
$\lambda^{\prime*}$ $\lambda_{\chi*}^{r}$ . $\chi*$ $X_{\chi*}$
$I\zeta$ $\mathrm{z}_{p}\text{ _{ } }$ , $X_{\chi*}$
(Greenberg ). $\chi/*$
( $Ii$ ). $\chi*$
$\chi=\omega\chi*’-1$ ( $\omega$ $\mathrm{T}\mathrm{e}\mathrm{i}\mathrm{C}\mathrm{h}\mathrm{m}\ddot{\mathfrak{U}}\iota \mathrm{l}\mathrm{e}\mathrm{r}$ ).
, $\lambda_{\lambda^{*}}^{r}$ $P$ $L$ $L_{\rho}(s, \chi)$ ,
40
, 5 $f_{\chi}(T)$
. ( $\omega$ $\mathrm{Z}_{p}$ $\mathcal{O}_{\chi*}=\mathcal{O}_{\chi}$ . )
7.1 $\chi*$ , $\chi\neq\omega$ , $\chi=\omega\chi*^{-1}$ .




( distinguished polynomial chal $(x_{x}^{r}*)=P_{[_{\mathrm{x}}}(T)$
( 33 ). )






([MW]). , Kolyvagin Rubin
(Euler system) ([La, Rubin Appendix]
).
, $\mathrm{Q}$
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